Transient expression of somatostatin receptors in the rat visual system during development.
The ontogeny of somatostatin receptors in the rat visual system was studied by auto-radiography, using [125I-Tyr0,DTrp8]S14 as a radioligand. The binding sites showed high affinity for somatostatin and somatostatin analogues, and were regulated by GTP as early as day 16 of fetal life (E16), indicating that they represent functional somatostatin receptors. The density of somatostatin receptors was quantified by computerized image-analysis of film autoradiograms, and by grain counting on emulsion-coated slides. During fetal life, somatostatin receptors were observed in the retina, optic nerve, optic chiasma, optic tract, and lateral geniculate nucleus. The highest densities of somatostatin receptors were measured from E16 to E18 in the retina and primary optic pathways. During the first postnatal days, the density of somatostatin receptors decreased dramatically in the retina. In both the optic pathways and dorsal lateral geniculate nucleus, somatostatin receptors gradually disappeared, and the levels of somatostatin receptors were almost undetectable at postnatal day 21 (P21). Conversely, the density of somatostatin receptors remained stable in the ventral lateral geniculate nucleus during the early postnatal life (P0-P7). The timing of expression and the localization of somatostatin receptors in the developing visual system suggest that the immature ganglion cells are responsible for the expression of these evanescent somatostatin receptors. After eye opening, the distribution patterns of somatostatin receptors in the retina and the lateral geniculate nucleus were similar to those observed in adults. In particular, from P14 onwards, somatostatin receptors were concentrated in the inner plexiform layer and, to a lesser extent, in the ganglion cell and photoreceptor layers. In the ventral lateral geniculate nucleus, a heterogeneous distribution of somatostatin receptors was noted, the highest densities being found in the intergeniculate leaflet and the medial zone limiting the parvo-magnocellular interface. The distribution of somatostatin receptors in the retina and the ventral lateral geniculate nucleus after the second postnatal week, together with the presence of somatostatin-like immunoreactive elements in these structures, provide support for the involvement of somatostatin as a neurotransmitter or neuromodulator in the visual system of the adult rat. Conversely, the transient expression of somatostatin receptors observed before maturation and complete organization of the optic pathways suggests that somatostatin plays a trophic role during development of the visual system.